ABSTRACT: Academic and professional attention has been devoted in the past to the analysis of the potential value-enhancement generated by strategies based on macroeconomic models and applied to portfolios or indexes of style classes. In this paper, we analyse the extent of the excess returns that can be potentially generated by rotating a portfolio between value and growth stocks in the European markets. We extend the results obtained by Bird and Casavecchia (Bird, R. and Casavecchia. L. (2007) 
Introduction
There is widespread empirical evidence that the relative performance of value and growth portfolios and so the magnitude of the value premium (the excess performance of value portfolios over growth portfolios), is related to the current state of the economy. This evidence has lead many writers to examine the extent to which macroeconomic variables can be used, in some instances in concert with other variables, to forecast those periods during which it would be preferable to hold the value portfolio and those when it would be preferable to hold the growth portfolio (Case and Cusimano, 1995; Chan et al., 2000; Oertmann, 1999) . In this paper we aim to integrate a style rotation model into the contextual fundamental framework developed by Bird and Casavecchia (2007) , in order to capture common dynamic patterns as represented by a standard set of economy-wide instruments. Bird and Casavecchia (2007) built an enhancement for value and growth stocks based upon both the market sentiment towards a stock and its financial health (hereafter, FH) and so constructed four portfolios consisting of "good" (strong both in market sentiment and FH) and "bad" (weak both in market sentiment and FH) value and growth stocks. After first replicating their results i , our contribution to the existing literature is to develop a macroeconomic model that will allow us to choose between portfolios consisting of "good" value stock and "good" growth stocks. Therefore, we will implement a style-based timing strategy using macroeconomic factors that have been widely cited in the literature as having a predictable influence on stocks returns (see Keim & Stambaugh, 1986; Campbell, 1987; Campbell & Shiller, 1988; Ferson & Harvey, 1991; 1999) . The intertemporal performances of growth stocks relative to value stocks are directly dependent on the changes in the intertemporal sensitivities of each of these styles. For instance, while growth stocks, on average, underperform value stocks, they evidence an ability to outperform in periods when the business cycle is strong. Our main result is that a style rotation strategy, determined on the basis of business cycle indicators, is able to significantly improve the performance of either a long-only or a long/short strategy based on value and growth portfolios. However, the extent of any added performance attributable to style rotation erodes when enhancement are applied to these value and growth portfolios by introducing first a market sentiment and then a FH indicator.
The remainder of this study is organised as follows. In the next section we will explore the macroeconomic instrumental variables used to time the switches between the different styles. In section 3, we will give special emphasis to the methodology employed in the analysis. Section 4 reports the main findings from applying the model in terms of both its ability to forecast which of value and growth styles will outperform, and how this can be used to further augment value and growth investment strategies already enhanced by the use of market sentiment and FH indicators. The last section provides the conclusions.
Data

Financial Variables
The initial sample consists of almost 8000 firms from fifteen European countries ii . The analysis was conducted over almost fifteen years, from 1990 to 2004. We obtained the accounting data from Compustat Global Vantage, compiled by Standard and Poor's Inc.; stock returns and certain other price-related variables from the proprietary database of GMO London; the macroeconomic data are from Datastream. Consistent with previous studies, we excluded from our sample all stocks belonging to the financial sector, those with a negative book value, and those with a price of less than one pound (or the equivalent in other currencies)
iii . The result is a sample constituted by an average of approximately 4,231 stocks in each month and a total of 782,739 observations. The study was conducted by using a common currency (namely, the UK pound sterling) iv .
Macroeconomic Instruments
We need to develop different proxies for the fluctuations in the business cycle in order to test for any relationship between the value premium and the current economic phase. Our choice of macroeconomic variables is influenced by the findings of numerous studies that have been previously investigating the link between security prices and macroeconomic information. The factors that have been chosen for inclusion are:
-UI: indicating the monthly unexpected inflation. The data for the European Consumer Price Index (CPI) is provided by Datastream Thompson Financial; -Baa-Aaa: the average monthly yield-to-maturity of corporate bonds rated Baa less the Aaa average corporate bond yield, provided by Moody's Investor Services (Keim & Stambaugh, 1986; Fama & French, 1989) ; -Euro DY: the monthly dividend yield (D/P) on European markets exFinancials, provided by Datastream (see Fama & French, 1988) ; -YTM: the monthly change in the spread between the yields of the 10-year Government Bond and that of the 3-month Treasury Bill, provided by Datastream; -Real T.B.: the 3-month Treasury Bills returns less the monthly rate of inflation, provided by Datastream Thompson Financial (Campbell, 1987; Ferson & Harvey, 1991) .
In relation to the calculation of the unanticipated inflation (UI), we followed the procedure proposed by Fama and Gibbons (1984) and the back-forecasting method of Box and Jenkins (1976) v . The UI is the residual of a moving average model of the change from month t-1 to month t in the natural log of the European CPI (designated as I t ). The analysis of the autocorrelation coefficients of the monthly change in the inflation rate, significant in the first period and noisy thereafter, suggests, as in the case of the US sample, a first-order moving average method of the inflation, where:
The estimation of the MA model returned the following values for the moving average parameter ϑ :
On the US sample, Fama and Gibbons obtained a value of the parameter ϑ equal to -0.8027 and argued that only 20% of the unexpected inflation is impounded in the expected inflation rate in each month. In our European sample, instead, this percentage raises to almost 44%.
In addition to the macroeconomic variables in our model, we also included as an explanatory variable the value premium over the previous 12 months ( t v Δ ). The reason for its inclusion is that the monthly change in the difference between value and growth portfolios is autocorrelated. Hence, it might convey information not impounded in the economic variables yet, constituting a relevant factor in the attempt to signal the switches between the two styles.
In Table 1 , we document the main descriptive statistics (upper table) and the correlation (lower table) among the macroeconomic variables. The values of the statistics and correlation (obtained with a bootstrap over 10,000 draws) are in line with the results obtained in previous studies.
The methodology
We calculated the value premium as the difference between the return of a value portfolio (in the top ¼ of the sales-to-price rankings) and that of a growth portfolio (in the bottom ¼ of the sales-to-price rankings). In order to quantify the time-varying sensitivities of the value premium to the different macroeconomic instrumental variables we decided to adopt a simple weighted least square technique, instead of the more common dichotomous regressions (see Arshanapalli et al., 2007) , for the following reasons:
1.
No loss of information: reducing the time series of the dependent variable represented by the value premium to a dichotomous realization would generate a relevant loss of information related to large swings towards one or the other style, as determined by market sentiment vi ;
2.
Weighting scheme: it permits us to better weight the level of autocorrelation in the value premium and the decreasing influence of the independent macroeconomic variables over the in-sample estimation period (Biørn, 2001) . The weighted least square (hereafter WLS) is also appropriate to deal with the heteroskedasticity affecting the variables employed in our analysis vii , when, as in our case, the scale of the weight series is not relevant in the estimation procedure. Moreover, the WLS estimations can be accompanied by the use of the White (1980) and Newey-West (1987) covariance matrix estimates. We will refer to these estimates in order to control for the presence of heteroskedasticity and autocorrelation.
The WLS regression can be expressed by the following equation: In the basic ordinary least-squares fitting scenario, when we minimize the error term ε t , we assume that each of the N equations is equally important. In the real world, not all data are equally reliable or in the case of financial and macroeconomic data, weighting them equally, over the entire in-sample period, would imply a constant and invariant effect of the independent variables on the dependent variable (in our case the value premium). In estimating the dependent variable, we would like to give more weight to the most recent observations without throwing away the old observations because they still may contain some useful information about the cross-section of the returns. For this reason, we decided to scale the observations with an exponential time-weighting scheme, where the observation are exponentially weighted in the in-sample period viii . Because we adopted a 36-month in-sample estimation period, the model attributes exponentially a lower weight (wgt i ) to the more distant observations. In this case, the adjustment to the regression model is:
Moreover, we also analyse the potentials of a style rotation strategy by running a bootstrap with 10,000 draws in order to emphasize not only the profitability of a style timing but also the natural hurdles that these strategies need to overcome to be remunerative, with this being strictly dependent also on the holding period adopted in the portfolio construction.
In table 2 we report the regression coefficients, the t-statistics and the MSE, as a general check of the fit of the model for the multivariate regression where the dependent variable (next-period value premium) is regressed against all the independent variables listed in the table ix . In the same table we also document the coefficients of the univariate regressions.
The 36-month window of the in-sample estimation period attributes higher relevance to the more recent observations. The multivariate WLS-exponential findings evidence a result similar to what is documented in the literature. Firstly, the positive and significant beta of the previous-month value premium is generated by the autocorrelation function x and it helps in predicting the direction of the value-growth spread. Second, the positive coefficient of the YTM suggests that in periods of small YTM (expansionary periods), stocks with growing characteristics should show higher returns because of better market expectations, or simply because a decrease in the long-term rates relative to the shortterm rates increases future cash flows or reduces the discount factors at which these cash flows are capitalized. The results for the univariate estimates confirm the signs and significance of the multivariate analysis. In Figure 1 , instead, we illustrate the (WLS) time-varying sensitivities of the value premium to the instrumental variables. We also highlighted the two periods when the sensitivities registered a drastic inversion: MarchSeptember 2001 (period 1) and January-December 2003 (period 2), the latter officially classified by the NBER Business Cycle Dating Committee as a recessionary period. The most intriguing evidence comes from the beta of the dependent variable (V t+1 ) to the YTM, considered its sharp increase (from almost zero to 3.5) in period 1, when the YTM in most of the European markets widens, and its contraction (from 5.7 to 1.8) in period 2, when the YTM flattens. A rising (flattening) yield curve is a signal of worse (improved) market expectations, which benefits the returns of value (growth) stocks.
In period 1 (2), most of the markets in Europe experienced a concomitant: (i) gradual contraction (expansion) in the credit risk, (ii) decrease (increase) in the European Consumer Confidence Index and Production Price Index, and (iii) sharp rise (fall) in the average dividend yield indicator, which was more the offspring of a price correction rather than a real radical variation in the level of the dividends. Overall, the model(s) seems to be effective in capturing the jumps in the sensitivities of value and growth stocks to the macroeconomic factors used as instrumental variables, suggesting the possibilities of the model providing an effective basis for forecasting the time when best to rotate between value and growth portfolios.
Findings
In this section, we will document the performance, in term of excess returns, of the various strategies involving rotation between value and growth portfolios. Our economic model aims at forecasting the value premium over the next 12 months to gain insights into whether a simple value or growth portfolio will perform better. We will first proceed to provide evidence on the returns of the style rotation strategy, compared to those of value-and growth-alone portfolios, over different holding periods. We will then quantify the extent of the forecasting ability of the model in the next section. Finally, we will integrate our approach to style rotation with the sentiment and FH indicators to see whether style rotation further enhances the performance of the value and growth portfolios experiencing different phases of sentiment and accounting corrections.
Section 4.1: Market-based Indicators and Macro Rotation
Each month from January 1993 to May 2004 (out-of-sample period), we rank the stocks according to their sales-to-price ratio and then use these rankings to separate the stocks into quartiles to form four equally weighted portfolios with the top and bottom quartiles constituting the value and growth portfolios, respectively. We also use our macroeconomic regression to forecast which of value and growth will perform best over the next 12 months. We form the "rotation right" ("rotation wrong") portfolio each month by choosing to invest in the value or growth portfolio that our forecasting model predicts will be the best (worst) performing portfolio over the subsequent month. We calculate the average excess return, as measured against our benchmark portfolio (an equally weighted portfolio of all of the stocks in our universe at that point in time) over different holding periods (3, 6, 12, and 24 months) on the following four portfolios: rotation right, value, growth and rotation wrong. In Table 3 , we report these excess returns and their associated Newey-West p-values over each of the holding periods considered for each of our portfolios. Value portfolios clearly outperform growth portfolio in each period, with the (annualised) value premium clearly increasing as one lengthens the holding period. Our results confirm that our forecasting model based on macroeconomic variables is able to exploit the sensitivities of the value and growth stocks to changes in economic conditions in order to profit from rotating between them.
Over a 12-month holding period, the right style rotation is able to generate a return slightly in excess of 9.5%, which is 4% greater than that realised by the value portfolio. Over the same period, the wrong style rotation generates a return less than -5%, which is 3% more negative than that realised by growth stocks. It is evident that the style rotation model has enabled us to realise performance well above that which could be achieved if we restricted ourselves to simply investing in the value (or growth) portfolios each month. The added value from style rotation is also strongly evident over holding periods of three and six months but would appear to lose its efficacy by the time when the holding period is extended to 24 months. This should come as no surprise as one would expect the style rotation signal to become stale as one extends its application beyond the 12-month forecasting period for the model.
Section 4.2: Forecasting Ability and Timing Leverage: The Accuracy Region
An important aspect not yet addressed is related to the extent of the forecasting ability of our model. In this regards, we would like to underline the importance for a successful rotation strategy to be able to accurately forecast the periods when value is going to outperform growth and vice versa (forecasting ability) and also the ability to accurately forecast at the right time (timing leverage). For instance, assuming a 70% forecasting ability (namely, a hit rate of 70%), there is a whole range of outcomes consistent with it, reflecting the performance in the periods when the model is correct and those when it is wrong (see Jeffrey, 1984 ). This wide range of possible outcomes, given a particular forecasting ability, depends on the, sometimes neglected, leverage exerted by the returns in some periods on the final average return of the style rotation approach (hereafter, timing leverage). It is crucial, hence, as a stress test of our findings, to illustrate the efficacy of the model in relation to the two dimensions of forecasting ability and timing leverage. In panel 2.a of Figure 2 , we document the result of a bootstrap with 10,000 draws from the vector of the value premium over our out-ofsample period. The elliptic region (hereafter, accuracy region) documents the potential range of returns achievable for each given level of forecasting ability. For instance, an ability to rotate correctly between the two asset classes 70% of the times obviously would not produce a unique (excess) return, but an entire distribution of returns, according to the timing leverage, which is represented in this subplot by the distance between the best and worst scenarios of the possible rotations between the asset classes. In the best (worst) scenario, the periods when our forecasts are wrong are those when our preferred style only marginally (significantly) underperforms. Each of the points on the two curves of the best and the worst outcomes associated with each level of forecasting accuracy correspond to a distribution of returns. In panel 2.b and 2.c, we illustrate these distributions in the case of the two extreme scenarios of timing leverage. The subplots clearly emphasise the time-dependent marginally decreasing (increasing) improvement a market timer can add to his strategy the better (worse) he is in picking the stocks/portfolios, or, said in another way, it illustrates that a successful rotation strategy could add more or less value depending on the period when the style rotation is implemented.
Continuing on this line, our model returned a forecasting ability of 70%, with ten switches in all from value to growth and vice versa. This figure allows us to position our strategy in the accuracy region of Figure 2 .a, and separate the contribution of the forecasting ability (illustrated on the x-axis) from that of the timing leverage (represented by the vertical segment connecting the best and the worst scenarios for each level of accuracy). The excess return of 9.53% for the right rotation, which is almost the half of the best possible return achievable of 23% for the same forecasting accuracy, seems to suggest that the timing leverage of the model did not contribute much to the return of the portfolio. Overall, these findings are consistent with the conclusions proposed by Jeffrey that a "…timing strategist has tremendous natural odds to overcome, and…these odds increase geometrically with the length of time frame and the frequency of the timing interval".
Section 4.3: Market Sentiment and the Business Cycle
A particular problem associated with the traditional valuation multiples, used to identify value and growth stocks, is that they provide little useful guidance as to when such stocks should be acquired. A major flaw with these multiples, commonly referred to as the "value trap", is that they frequently indicate entry into value stocks too far in advance of any turnaround. In the case of growth stocks, the problem could be the reverse, with the risk of blindly herding the market overvaluation just before the price correction sets in. Asness (1997) , and Lee and Swaminathan (2000) emphasised the possibility of using the market sentiment of a stock as a possible solution to the noisy valuation proxy constituted by market-based criteria, because its blending with the latter facilitates the identification of the timing of the price correction process for either value or growth stocks In order to both quantify the extent of the contribution of the macroeconomic rotation and distinguish it from the dynamic of the momentum life cycle of a stock, we first divide both the value and growth portfolios in accordance with their price momentum, and so form four portfolios:
-value and growth winners (rank in the top one-third by price momentum); -value and growth losers (rank in the top one-third by price momentum).
We then separately apply style rotation (both right and wrong) to choose between either the value winner and growth winner portfolios or between the value loser and growth loser portfolios. We report in Table 4a (4b) the excess returns over various holding periods for the value winner (loser) and growth winner (loser) portfolios and the associated portfolios implemented with the macroeconomic information (rotation right and rotation wrong).
Starting with panel 4.a, a correct rotation between value and growth stocks timed by their good market sentiment over the previous 6 months would produce a return of 13.83% over a 12-month holding period, which is 2% above the 11.87% realised by the value winners. Beyond 12 months, the ability of the rotation signals seems to vanish as a result of its in-sample link with a 12-month cycle of the value premium. On the other hand, the rotation wrong portfolio realises an excess return over 12 months of 0.65% which is 2% worse than the 2.47% achieved by growth losers. The total effect being that style rotation using our forecasting models adds an additional 4% to the return that could be realised by building a long/short portfolio based on the value winners and the growth losers without any style rotation (see the bottom of panel 4.a).
Focusing on Panel 4b, the excess returns are documented when style rotation is applied to the (value and growth) loser portfolios. We find here that rotation right outperforms the value loser portfolio by about 2% while the rotation wrong portfolio underperforms the growth loser portfolio by about 3%. The total impact being that style rotation, using our forecasting models, adds an additional 5% to the return that could be realised by building a long/short portfolio based on the value winners and the growth losers.
Perhaps it is most insightful to compare the findings reported in Table 3 with those reported in Table 4 . From Table 3 we see that a long/short value/growth portfolio realised 7.53% over a 12-month holding period and that this could be enhanced by slightly in excess of 7% by introducing style rotation. When we introduce the enhancement of value and growth using price momentum, we see that a spread of the returns between the rotation right on the winner portfolio and the rotation wrong on the loser portfolios of 28.40% (compared to a 14.64% without the sentiment enhancement). This return of 28.40% is composed of the value premium of 7.53%, the increment due to the momentum enhancement of 15.83% and that due to style rotation of 5.04%. It is particularly interesting to notice that the added value of 5.04% attributable to the style rotation is 2% less than that it generated in the absence of a momentum enhancement (7.11%). As such the momentum enhancement is capturing some (around 2%) of the added value that otherwise would be captured by the style rotation model. All of the above discussion has concentrated on our findings with a 12-month holding period, and an analysis of the returned reported in Table 4 indicates the added value attributable to style rotation is 2.59% (10.77% annualised) over a three-month holding period, 2.80% (5.68% annualised) over a six-month holding period and -1.31% (-0.66% annualised) over a 24-month holding period. These numbers indicate that style rotation works best in the months immediately after the signal is generated, and loses all of its ability to add value when one gets far beyond a 12-month holding period (again not surprising given that the model is based upon a 12-month forecasting horizon).
In summary, the results illustrated in the two panels of Table 4 propose a very interesting picture, where the style rotation indicator performs well in determining when to invest in the value portfolio and when to invest in the growth portfolio, with enhancements, in most instances, over and above those achieved with market sentiment for value and growth portfolios. This result highlights the possibility that the right (wrong) switches between the two style classes, as signalled by the macroeconomic factors, not only took advantage (disadvantage) from disinvesting (investing) in the under-(out-) performing style portfolio mostly at the right time, but also do so when a change in the market expectations set in. The consequence is a monotonic increase in the excess returns when moving from the wrong rotation to the right rotation passing through the enhanced value and enhanced growth portfolio. The main implication of these findings is for the switching regime between enhanced value and enhanced growth portfolios. Indeed, the results highlight the linkage of the life cycle of a stock to a change not only in the market sentiment but also in the intertemporal sensitivities of value and growth stocks to the phase where they are currently placed along the business cycle.
Section 4.4: Further Improvement from Financial Health Indicator
Bird and Casavecchia (2007) used 24 financial statement items to estimate a FH score for each company based on the forecasted probability that the company would experience an increase in its earnings per share during the current financial period (probit-health). This score exhibits an ability to identify the better performing value and growth stocks and to provide a further enhancement when used in combination with the price momentum indicator discussed in the previous sub-section.
We first replicate their results but using monthly rather than annual rebalancing, and then proceed to illustrate the contribution of style rotation when used in conjunction with the stock selection signals provided by market sentiment and FH indicators. We document our results in Table 5 in relation to those stocks with strong and weak market sentiment and a high and low probability of a future positive earnings release (top and bottom ⅓ by momentum and FH or, respectively, "good" and "bad" stocks).
In Panel 5.a, we report our findings for good value and growth portfolios. Over a 12-month holding period, rotation right adds slightly in excess of 2% in performance over the good value portfolio while rotation wrong underperforms good growth by almost 3%. The overall result is that style rotation can significantly improve either a long-only strategy or a long/short strategy where the investment universe is composed of good value and growth stocks. Focusing on the other holding periods, style rotation seems to offer minimum improvements in performance over three months, significant incremental performance enhancement over six months (and 12 momths) but all the added value disappear by the time a holding period of 24 months is reached.
The ability of the style rotation to enhance portfolios composed of bad value and bad growth stocks is reported, instead, in Panel 5b. On the positive side, over a 12-month holding period, rotation right outperforms the bad value portfolio by almost 2.6% (which is slightly greater than the enhancement achieved by style rotation when applied to the good portfolio as reported in Table 5a ) which is not necessarily a good outcome as it would detract from the contribution that the bad value and growth portfolios would make to a long/short strategy. A more germane finding is that rotation wrong realises about the same return as bad growth over both three-month and six-month holding periods but for longer holding periods rotation wrong outperforms bad growth. This is a bad outcome to the extent that it establishes that the style rotation signal from our model provides little in the way of enhancement to the performance of a long/short strategy beyond that which can be achieved by the application of the sentiment and FH indicators.
In Table 6 we present a decomposition of the long/short strategy drawing from the information contained in Tables 3, 4 , and 5 and assuming a 12-month holding period. We have already stated that pure long/short value/growth strategy with no enhancements outperforms by 7.53%, and that the introduction of the market sentiment increases this outperformance by a further 15.83%. We saw in Table 5 that with the introduction of FH, a long/short value/growth strategy (consisting of going long of good value and short of bad growth) with no style rotation will achieve a return of 29.68% (i.e. 17.73% + 13.95%) resulting in an incremental contribution of FH of 6.32% (i.e. 29.68% -[7.53% + 15.83%]). Finally, we have the contribution to total return from style rotation which is now reduced to 0.76% (i.e. 17.96% + 12.48% -29.68%) when used in concert with the other two enhancements. We asserted that the net contribution of style rotation to total performance was 7.11% in the absence of any enhancements to value and growth and that this reduced to 5.04% with the introduction of market sentiment. If we introduce FH, this added value of 5.04% is furtherly reduced to 0.76%.
We conclude the discussion of the findings by identifying some insights relating to the holding periods for the various strategies. Our results confirm findings from previous studies that the value premium increases as one extends the holding period out at least as long as 24 months, or longer. However, they also highlights that the three enhancements that we have introduced reduces the optimal holding period to something more like six months. This phenomenon is likely generated by the introduction of the sentiment indicator, which contributes to performance by delaying the entry to stocks whose own mean reversion in performance is several months ahead (i.e. the value trap). The usefulness of the sentiment indicator dramatically erodes beyond a six-month holding period. The contribution of the FH indicator is fairly constant for holding periods up to 12-months but rapidly erodes over longer periods. Again this is not surprising as our FH indicator is based upon forecasting earnings over the next 12 months and so loses its relevance over longer holding periods. Finally we contribution of style rotations peaks around six months and then rapidly declines. Two factors contributing to this decline are that: (i) we are forecasting the value premium over the next 12 months, and (ii) it would seem that particularly for bad value and bad growth portfolios the insights provided by our style rotation forecasts are already being captured by the previous two indicators (namely, sentiment and FH).
Conclusions
In this paper, we demonstrated that during the period 1993-2004, a number of macroeconomic and market factors were able, on a monthly basis, to predict the direction of the value premium over the next 12 months. The relationship between the business cycle and the value-growth spread adds another dimension to the value and momentum anomalies, given the size and robustness of the returns over different holding periods. The profitability generated by a rotation model between value and growth styles produced positive and significant excess returns, suggesting the possibility that the price adjustment of these stocks is a dynamic phenomenon not only across the market sentiment dimension, as already documented in the academic and professional literature, but also across the business cycle. These findings propose the existence, at least in the short run, of a real and quantitatively important macroeconomic dimension of the returns of value and growth stocks. The outperformance of the strategy to rotate between portfolios, constructed on either single valuation metrics or their enhancement by market sentiment and a company's financial strength, is consistent, monotonic, significant, and expected in its direction. This highlights the proposition that the macroeconomic factors capture a cross-sectional variation that is not typically impounded in the enhancement of value and growth portfolios when both sentiment and financial health indicators are applied. A conclusion that is supported by considering that: (i) the rotation model is developed solely to forecast the value premium, and (ii) in spite of this, the majority of the switches help to enhance the composite portfolios even after being timed by market sentiment and/or screened by the fundamental health of the companies (though it fails to do so in the case of those stocks with poor performance and fundamentals).
We also separated the contributions exerted by the two dimensions of the forecasting ability of the rotation model and the timing leverage of the portfolio construction. We emphasised the crucial importance of examining the relative impact of these two factors on the efficacy of a regression model developed to forecast switches between different asset classes. Even though the style rotation strategy returned a very high percentage of forecasting ability, we established that this result is partially attributable to the specific time series of the value premium used as the dependent variable. Nevertheless we also argued that for a style rotation strategy to be successful, it does not need to overcome a prohibitive forecasting threshold when attempting to outperform a naïve value or growth portfolio, ceteris paribus.
In general, our results propose a framework where the style rotation permits an investor to link the earnings and momentum life cycle of a stock, as proposed by Lee and Swaminathan (2000) , to the macroeconomic intertemporal sensitivities of high and low sales-to-price portfolios. Although the sample covered in this study is between 1993 and 2004 and does not really cover enough "economic business cycle", these results could provide some support also for the anomaly literature on European stocks, in particular if consideration is given to the fact that the (extent of) evidence cannot be completely explained by transaction costs, considering the large diffusion of the styleoriented ETF's in the last years, and the declining trend in the execution costs in most European markets, as a result of the competition between trading venues becoming fierce.
Appendix A: Conditional economy-wide instrumental model
In this section we applied the conditional regression model proposed by Ferson and Harvey (1999) , in order to quantify the predictive ability of macroeconomic variables. If the sensitivities of value (high sales-to-price) and growth (low sales-to-price) portfolios to the changing "business cycles" are constant, a style rotation model conditional on the lagged economy-wide variables utilised in the current paper would prove superfluous. Therefore, our aim is to analyse the extent of the common dynamics seized by our lagged macroeconomic instruments (outlined in section 2) and not represented by the Fama and French three factor-mimicking portfolios (MARKET, SMB and HML). Our expectation, consistent with the result obtained by Ferson and Harvey for US, is that across the fifteen European markets considered in this paper, the use of lagged economic instruments to seize time-varying conditional expectations would reveal information that is not impounded in the popular three-factor model of Fama and French (1993; 1996) and the four-factor model of Elton, Gruber, and Blake (1995) .
The conditional regression model can be summarised as follows:
where the term R i,t+1 represents the return, net of the 3-month Treasury Bill returns, of the portfolios of stocks separated by size (market capitalisation) and book-to-market. R p,t+1 constitutes the excess return of factor-mimicking portfolios (MARKET, SMB and HML). The HML represents portfolios long (short) of high (low) book-to-market stocks whereas SMB is a portfolio long (short) in stocks with small (large) market capitalisation. The portfolios are formed by ranking firms in August of each year t on market capitalisation and book-to-market variables. Monthly value-weighted returns are then calculated from September of year t (to be sure that the book value is known) to August of year t+1 If the lagged macroeconomic instruments (Z t ) and the interaction terms between the factor-mimicking portfolios and the lagged instruments (Z t R p,t+1 ) cannot be excluded from the regression without reducing its explanatory power, a conditional version (in the α's and the β's) of an asset pricing model may be better than unconditional models in explaining the changing required returns.
In table A.1, we document the R-squares of the regressions for conditional (column [2] and [4]) and unconditional (column [1] and [3]) betas controlling for constant or time-varying alphas. The model is estimated with a 5 year rolling window. The table also documents the right-tailed p-values of the F-test for the hypothesis that the lagged macroeconomic variables may be excluded from the regressions. In the case of timevarying alphas, in all but 5 instances, the F-test strongly rejects the hypothesis of unconditional macroeconomic sensitivities of the dependent portfolios whereas in the case of constant alphas, in all but 6 cases we accept the alternative of conditional betas. In this table we document the adjusted R-squares of four different unconditional and conditional (to the lagged macroeconomic instruments) regressions. The dependent variables are 25 portfolios separated according to their size (market capitalisation) and book-to-market (BE/ME) characteristics. The independent variables are the unconditional and conditional alphas and the unconditional and conditional betas. The R-squares in column [1] and [2] are those of a regression with time-varying (conditional) alpha when the beta are either constant (Market, SMB, HML) or time-varying (we allow for the interaction between the three factor-mimicking portfolios and the lagged macroeconomic variables to enter the regression). Column Fama-Gibbons (1984) monthly unexpected inflation; the monthly spread between Moody's Baa and Aaa yields (Baa-Aaa); the monthly series of the dividend yields (Euro Div. Yield); the monthly spread between the 10-year and the three-month Treasury bill (YTM); the monthly difference between the 3-month Treasury Bills returns and the monthly rate of inflation (real T.B.). The regression model is a time-weighted least square (WLS-exponential) where the observations are time weighted in the in-sample period in order to down-weight obsolete macroeconomic information more severely. The regression is estimated over a 36-month window in each month of the sample period. The entire sample period ranges between 1990 and 2004. We document the t-statistics (in square brackets) and the mean square error (MSE) of the estimations for either the univariate or the multivariate case. The variables considered include the monthly time series of the value premium; the Fama-Gibbons (1984) monthly unexpected inflation; the monthly spread between Moody's Baa and Aaa yields (Baa-Aaa); the monthly series of the dividend yields (Euro Div. Yield); the monthly spread between the 10-year and the three-month Treasury bill (YTM); the monthly difference between the 3-month Treasury Bills returns and the monthly rate of inflation (real T.B.). In each month, from 1993 to 2004 (out-of-sample period), all available stocks are sorted based on their Sales-to-Price, with those in the top ¼ being assigned to the value portfolio and those in the bottom ¼ being assigned to the growth portfolio. We also report the portfolios generated by macroeconomic rotation, where rotation right (wrong) refers to a portfolio constructed by switching between value and growth stocks according (opposite) to the signals returned by the regression model. The accumulated excess returns are measured over different holding periods from three to 24 months (they are not annualized). The average of the accumulated excess returns is documented as well as the Newey-West (1987) p-values, corrected for the autocorrelation and heteroskedasticity, to test the significance of the excess returns. We also document the significance levels of the statistical test of the differences between the sample means by using the Bonferroni corrections. of sentiment portfolios. The style timing model is used to forecast the value premium which is used to determine the right (wrong) style rotation each month and this signal is then used in combination with winner (loser) value and growth portfolios to form rotation right and rotation wrong portfolios whose performance are also reported in Panel 4a (Panel 4b). The accumulated excess returns are measured over different holding periods from three to 24 months (they are not annualized). The average of the accumulated excess returns is documented as well as the Newey-West (1987) p-values, corrected for the autocorrelation and heteroskedasticity, to test the significance of the excess returns. We also document the significance levels of the statistical test of the differences between the sample means by using the Bonferroni corrections. In each month, from 1993 to 2004 (out-of-sample period), all available stocks are sorted based on their sales-to-price, with those in the top ¼ being designated as value stocks and those in the bottom ¼ being designated as growth stocks. The same stocks area also sorted by their price momentum and financial health with the top (bottom) of both indicators providing the basis for forming both good (and bad) value and growth portfolios whose performance is reported in Panel a (Panel b) . The style timing model is used to forecast the value premium which is used to determine the right (wrong) style rotation each month and this signal is then used in combination with good (bad) value and growth portfolios to form rotation right and rotation wrong portfolios whose performance are also reported in Panel 5a (Panel 5b). The accumulated excess returns are measured for each of the portfolios over different holding periods from three to 24 months (they are not annualized). The average of the accumulated excess returns is documented as well as the Newey-West (1987) p-values, corrected for the autocorrelation and heteroskedasticity, to test the significance of the excess returns. We also document the significance levels of the statistical test of the differences between the sample means by using the Bonferroni corrections. In this figure, we document the variation through time of the sensitivities of the value and growth portfolios to the instrumental variables utilised in our style rotation model. The variables include the lagged values of: "Vp t-1 ", the monthly time series of the value premium; the "UI", the Fama-Gibbons (1984) monthly unexpected inflation; the "Baa-Aaa", the monthly spread between Moody's Baa and Aaa yields; the "EuroDY", the monthly series of the dividend yields for our European sample; the "YTM", the monthly spread between the 10-year and the three-month Treasury bill; the "rTB", the monthly difference between the 3-month Treasury Bills returns and the monthly rate of inflation. The sample period ranges between January 1990 and May 2004. The regression coefficients are estimated iteratively each month over a 36-month window. We also highlighted the main changes in the trends of the coefficients in the grey areas (notice that the time interval March-November 2001 corresponds to the recession period for the US economy, as indicated by the NBER Business Cycles Dates Committee). In this graph, we report in panel 2.a the region of potential returns generated by the style rotation in relation to two dimensions of: forecasting abilities and timing leverage. The best and worst scenarios for different forecasting abilities are the result of a bootstrap simulation with 10,000 draws from the time series of the value premium. In panel 2.b and panel 2.c, we illustrate the distributions of 12-month excess returns generated by different forecasting abilities on the rotations between value and growth portfolios, respectively in the case of the extreme best (panel 2.b) and extreme worst (panel 2.c) scenarios. Indeed, for each (excess) return relative to each level of forecasting ability in panel 2.a, there is a(n) (empirical cumulated) distribution (ECDF) of (excess) returns generated by different combinations of months in which to rotate between value and growth styles.
Notes
i The only difference with their analysis is that we construct and rebalance portfolios on a monthly, rather than yearly, basis.
ii The countries considered are: France, Italy, The Netherlands, Germany, Spain, United Kingdom, Belgium, Portugal, Ireland, Austria, Greece, Norway, Sweden, Denmark, and Finland.
iii Conrad and Kaul (1993) documented that much of the evidence on the long horizon mean reversion are generated by low-priced stocks, and that these stocks also exhibit a strong return reversal in January. Therefore, in order to avoid this problem, we follow the common practice of imposing cutoffs on minimum prices and number of analysts. However, the removal of these thresholds does not particularly affect the conclusions, as the only thing it does is to smooth the January effect in most of the European markets. iv The construction of the financial health indicator is based instead on accounting data expressed in local currency. The final financial health score is a probability measure of the profitability, financial stability and operating efficiency of a company (see Bird and Casavecchia, 2007) , v For a detailed description of the implementation of the back-forecasting procedure of Box and Jenkins, see Hamilton (1994) . vi A further reason is related to the heavily unbalanced time series of the value premium over different in-sample periods, and the high skewness of the intra-style distributions. These characteristics can spuriously and automatically affect the constant term and, consequently, drive the high (low) probability of correct forecasts as a result of different proportions of 0's and 1's, rather than as a consequence of a real efficacy of the probabilistic model itself (see Maddala, 2003, p. 325) . If the time series were strongly autocorrelated through time, thus, we would achieve a high probability of correct forecast irrespective of the fit of the model. vii A Bartlett (1937) test of equality for variances between series decisively rejects the null hypothesis of equal variance of the residuals, providing strong evidence of the presence of groupwise heteroskedasticity. viii We also applied an iterative reweighted least square (IRLS) where the vector of residuals from the previous iteration is used to weight the observation of the regression in order to reduce the effect of large residuals. The IRLS relies on an accurate and prefixed scale estimate for the definition of its weights. In this case, we used the Holland and Welsch (1977) tuning constant as auxiliary scale factor, which is equal to 2.985 times the median of absolute deviations (MAD). The results of the regressions do not seem to be particularly sensitive to the scale estimate used to weight the residuals in our in-sample period. Moreover, because the results of the two methods are very similar, for the further development of our style rotation model we decided to use and report only on the exponential time-weighting approach. The findings of the IRLS can be obtained from the authors on request. ix In Appendix A of this paper we also performed a detailed analysis of the extent of the cross-sectional variation of the returns of value and growth portfolios conditional on the lagged economy-wide instruments. The results of the tests on the conditional versus unconditional regression models strongly reject the hypothesis that the lagged economic variables may be excluded from a model that tries to forecast the time-varying sensitivities of portfolios as separated according to their size and book-to-market characteristics.
x The autocorrelation of the value premium dies out in 4 months, but is particularly significant in the first two.
